Abstract
widely spread even in commercially available human devices (1, 2) .
35
From the point of view of crystal type selection, a pixelated configuration due to the strong border effect (7) .
54
A reduction of the acceptance angle (AA) of the scintillation photons 55 would minimize edge effects when working with monolithic crystals. How-
56
ever, a compromise with the amount of the transmitted light should be kept.
57
Optical devices interfacing the scintillation crystal with the photosensor, such annihilation photons (9) . The proper use of SiPMs, meaning a satisfactory 67 discrimination of signal time, could result in a time resolution better than 68 100 ps (10) . SiPMs feature a dark count rate (DC) that linearly increases
69
with their active area size and could degrade the impinging photon position 70 determination when using multiplexing read-out approaches (11) .
71
In this work we propose two approaches in order to use monolithic scin- . Among other properties, the numerical aperture
123
(NA) and the extra mural absorption (EMA) characterize these devices. The
124
NA determines the maximum AA for a given refraction index of the fiber.
125
In some cases, the FPs incorporate an attenuation material (EMA) which 126 absorbs the light that does not enter the fiber and hits the fiber cladding or 127 the light that escapes from the fiber.
128
Since the crystal performs similarly in all the regions, we have only mod- 
where n i , x i and y i are the number of collected scintillation photons, the We also modeled the distribution of scintillation light when the crystal is 175 coupled to an array of SiPMs by means of optical light guides. These guides 176 are optical concentrators which, funnel the light from a larger entrance area 177 into a smaller output area at the expense of a reduced acceptance angle.
178
They work as total internal reflection (TIR) devices. line were at 1.5, 4.5, 7.5, 10.5, 13.5, 16.5, 19.5 and 22.5 mm, respectively.
185
In Fig. 5 
Experimental data

197
The experimental data was taken using a variety of different scintillation The effect of image compression due to an increase of the crystal thickness 215 was already reported in a previous study (7) . In the current work we perform 
235
The plots depicted in Fig. 7 show that the distance from the xc 5 to the 236 xc 2 and xc 8 centroids increases with the AA, as it was expected. We can 237 observe that the edge effect generates a strong compression of the peaks for 238 thick crystals when using optical grease as coupling media. In these cases, we 239 notice that only below 15 mm thickness is there an almost linear dependency. at least 18 mm thickness.
242
We also studied the energy resolution of the detector block as a function of 
SiPM data
267
The results previously described were acquired with sensor blocks con- We first compared the simulated and real data using the PSPMT as When comparing the data using SiPMs as photosensors, there is a lower 296 correlation between experimental and simulated data. Figure 10 experimental and the modeled data.
311
The energy resolution obtained with this set-up has a value of 41±2% at 312 the 511 keV photopeak. Indeed, following the curve obtained in Fig. 8 left,
313
the current result matches well with that distribution considering that the
314
AA for the light guides is 16
• .
315
The experimental comparison between the case of using SiPMs with an
316
AA=16
• (see Fig. 10 top) and a PSPMT (see Fig. 6 affected. This AA implies that for a crystal thickness of 12 mm, the generated 320 2D light cone for γ-rays interacting just on the entrance face will cover only 321 approximately 7 mm. Moreover, the 511 keV rays impinging normally to the 322 entrance face will, on average, interact at about 5 mm depth (17) . For this border and PAD effects must be found.
339
The study can be divided in two groups; the data simulated and ac- without a significant detriment to the energy resolution.
351
When the array of SiPMs with reduced effective detection area was con-352 sidered, the data correlated well with the expected energy resolution (see
353
Figs. 10c and 8), but poorly in terms of spatial resolution. Nevertheless,
354
we expect that even for a thick crystal of about 24 mm, the number of im-
355
pacted SiPMs could not be enough to obtain satisfactory spatial resolution.
356
To solve this behavior, we intend to reduce the concentration power of the 
